Abstract. Optical spectroscopy of 76 galaxies, 48 of which are projected in the direction of the Virgo cluster and 28 onto the Coma-A1367 supercluster, is reported. Adding these new measurements to those found in the literature, the redshift completeness in the Virgo region becomes 92 % at B T ≤ 16.0 and 68 % at B T ≤ 18.0. The one of CGCG galaxies in the direction of the Coma-A1367 supercluster becomes 98 %. The Virgo cluster membership estimates obtained on morphological grounds by Binggeli et al. (1985) are confirmed in all cases. However, several "possible members" classified as BCD (if in the cluster) are found instead to be giant emission-line galaxies in the background of the Virgo cluster
Introduction
The Virgo cluster, the nearest rich cluster of galaxies in the northern hemisphere, was surveyed with unprecedented resolution and completeness in the extensive photographic survey carryed out with the DuPont telescope at Las Campanas. Based on this material Binggeli et al. (1985) compiled the Virgo Cluster Catalogue (VCC), which lists 2096 galaxies brighter than B T ≤20.0 (1323 of which constitute a complete subsample to B T ≤18.0). This work has served to many important developements, in particular for mapping for the first time the luminosity function of Send offprint requests to: Gavazzi@uni.mi.astro.it ⋆ Based on observations obtained with the Loiano telescope belonging to the University of Bologna (Italy), with the OHP, operated by the French CNRS and with the G. Haro telescope of the INAOE (Mexico) a cluster down to M p =-13.1 (assuming a distance modulus of Virgo µ = −31.1, corresponding to the distance of 17 Mpc; see Gavazzi et al. 1999a ) and for comparing the various luminosity functions across the entire Hubble sequence (Sandage, Binggeli, & Tammann, 1985) . In absence of a complete redshift information (by the time of its publication only about 30% VCC galaxies had an actual redshift measurement), the cluster membership was assigned to the individual objects on a purely morphological (surface brightness) basis. Since then the number of available redshifts either from optical (e.g. Binggeli et al. 1993 , Grogin, Geller, & Huchra 1998 hereafter GGH98) or from radio spectroscopy (e.g. Haynes & Giovanelli 1986 , Hoffman et al. 1987 , Hoffman et al. 1989 , Hoffman et al. 1995 , Magri 1994 ) has increased considerably. Nonetheless the present redshift completeness in this region is still only 65% at B T ≤18.0.
A better redshift completeness exists in the Coma-A1367 supercluster region 11 h 30 m < α < 13 h 30 m ; 18 • < δ < 32
• , limited however to the shallower magnitude limit of 15.7 of the CGCG catalogue (Zwicky et al. 1961-68) . Gavazzi et al. (1999b) counted 1068 redshift measurements out of 1127 CGCG galaxies listed in this region. With the aim of contributing with new redshift measurements in these regions we undertook the spectroscopic survey presented in this paper, which was carryed out during marginally photometric nights. The observations and data reduction are presented in section 2. The new redshifts are given and discussed in section 3.
Observations and data reduction
Galaxies in the present study were primarily selected among the objects brighter than B T ≤ 17.0 in the VCC Catalogue of Virgo Cluster galaxies by Binggeli et al. (1985) . CGCG (Zwicky et al. 1961-68) galaxies in the region 11 h 30 m < α < 13 h 30 m ; 18 • < δ < 32
• , containing the Coma-A1367 supercluster, were also selected as filler objects. Long-slit, low dispersion spectra of 76 galaxies were obtained in several observing runs since 1999 using the imaging spectrographs BFOSC and LFOSC attached to the Cassini 1.5 m telescope at Loiano (Italy), to the 2.1 m telescope of the Guillermo Haro Observatory at Cananea (Mexico), respectively, and with the CARELEC spectrograph (Lemaitre et al. 1990) attached to the 1.92 m telescope of the Observatoire de Haute Provence (OHP) (France). Table 1 lists the characteristics of the instrumentation in the adopted set-up.
The observations at Loiano were performed using a 2.0 or 2.5 arcsec slit, depending on the seeing conditions, generally oriented E-W. Every galaxy spectrum was preceded and followed by an exposure of a HeAr lamp to secure the wavelength calibration. The exposure time ranged between 20 and 90 min (1999 run) according to the brightness of the target objects, or 15 min (2000 run) owed to the much higher quantum efficiency of the new EEV detector.
The observations at Cananea were carried out with a 1.9 arcsec slit, generally oriented N-S. Every galaxy spectrum was preceded and followed by an exposure of a XeNe lamp to secure the wavelength calibration. The exposure time ranged between 20 and 40 min according to the brightness of the target objects.
The observations at OHP were carried out with a 2.5 arcsec fixed slit, generally oriented E-W. Every galaxy spectrum was preceded and followed by an exposure of a HeAr lamp to secure the wavelength calibration. The exposure time ranged between 20 and 30 min according to the brightness of the target objects. In all runs the observations were obtained in nearly photometric conditions, with thin cirrus. The orientation of the slit was modified from the set-up given above when two adiacent objects were observable in the same exposure.
The data reduction was performed in the IRAF-PROS environment. After bias subtraction, when 3 or more frames of the same target were obtained, these were combined (after spatial alignment) using a median filter to help cosmic rays removal. Otherwise the cosmic rays were removed under visual inspection. The wavelength calibration was checked on known sky lines. These were found within ∼ 1Å from their nominal value, providing an estimate of the systematic uncertainty on the derived velocities of ∼ 50 km s −1 . After subtraction of the sky background, one-dimensional spectra were extracted from the frames. These spectra were analyzed with either of two methods:
1) individual line measurement: all spectra taken at Loiano 2000 were inspected and emission/absorption lines were identified. Emission lines include Hα, [NII] and [SII] . Absorption lines include the MgI, Ca-Fe and Na. The galaxy redshift was obtained from these individual measurements. If more than one line was identified, the galaxy redshift was derived as the weighted mean of the individual measurements, with weights proportional to the line intensities.
2) cross correlation technique: spectra obtained in all the remaining runs were analyzed using the crosscorrelation technique of Tonry & Davis (1979) . This method is based on a "comparison" between the spectrum of a galaxy whose redshift is to be determined, and a fiducial spectral template of a galaxy (or star) of appropriate spectral type to contain the wanted absorption/emission lines. The basic assumption behind this method is that the spectrum of a galaxy is well approximated by the spectrum of its stars, modified by the effects of the stellar motions inside the galaxy and by the systemic redshift. For this purpose high signal-to-noise spectra were taken of four template galaxies: M105 and M32 (absorption lines) and VCC1554 and IC342 (emission lines), which were converted to the restframe λ. The observed redshifts (V obs ) were not transformed to Heliocentric.
Results
The velocity measurements obtained in this work are listed in Table 2 (Virgo) and 3 (Coma) as follow: Column 1: the CGCG (Zwicky et al. 1961-68) or VCC (Binggeli et al. 1985) designation. Columns 2, 3: (B1950) celestial coordinates, measured with few arcsec uncertainty. Column 4: morphological type as given in the VCC. Column 5: photographic magnitude. Column 6, 7: observed recessional velocity with uncertainty derived in this work. The latter quantity includes only statistical errors. The global uncertainty can be derived by adding in quadrature the systematic error of 50 km s −1 due to the uncertainty in the absolute wavelength calibration. Several absorption line spectra have statistical errors up to 900 km s −1 , reflecting a lack of strong features. These redshifts, however, are sufficient to derive a membership. Column 8: type of lines (A=absorption; E=emission). Column 9: observing run (L99=Loiano 1999 , L00=Loiano 2000 , Can=Cananea 2000 , OHP=OHP 1999 . Column 10: old membership as given in the VCC (bk=background, m=member, -=possible member)(only for Table 2 ). Column 10a: new membership. Column 11, 12: previously available redshift, with reference. Fig. 1 gives a representation in celestial coordinates of 639 galaxies in the VCC region with redshift V ≤ 3000 km s −1 (panel a) and a wedge diagram (in the same velocity window) is given in panel b. Small symbols mark galaxies taken from the literature, filled circles mark the measurements obtained in this work. Fig. 2 gives a representation in celestial coordinates of 913 galaxies in the VCC region with redshift ≤ 24000 km s −1 (panel a) and a wedge diagram is given in panel b. Fig. 3 gives a representation in celestial coordinates of 1109 galaxies in the Coma region with measured redshift (top) and a wedge diagram is given (bottom). (Same use of symbols as in Figs. 1 and 2) .
redshift completeness
The VCC catalogue contains 2096 galaxies brighter than B T = 20.0. Of these only 913 have a redshift measurement so far. Even at brighter levels the redshift information is far from complete (see Tab. 4 for details). For example among the 849 galaxies with B T < 16.0 there are still 69 with no spectra available. It is not surprising, though, that such relatively bright objects remain unmeasured because, given the vicinity of the Virgo cluster, galaxies in this magnitude range have low luminosities (M p > −15.0). Given the known inverse proportionality between the luminosity and the surface brightness, they all correspond with extremely low surface brightness galaxies, which are much more difficult to observe spectroscopically than objects of similar magnitude which are further away. Furthermore, galaxies with missing spectra are almost entirely dEs, thus with featureless spectra. During the spectroscopical runs described in the present paper we have tried, unsuccesfully, to measure several of these objects : VCC 236 (dE), 452 (dE), 816 (dE), 1417 (dE), 1497 (dE), 1503 (dE), 1571 (dE), 1649 (dE), 1755 (dE), 1825 (dIm/dE), 1945 (dE), 1991 (dE), 2083 with integration time ∼ 30 min. We point out to those observers who wish to obtain succesfull spectra at 2m class telescopes to try with much longer exposures.
The redshift completeness is far better in the Comaregion, limited however to a brighter magnitude. Of the 1127 CGCG galaxies listed in the Coma region, 1082 have B T ≤15.7. Another 45 belong to multiple systems which were split in their individual components, each of them fainter than the catalogue limiting magnitude 15.7. Only 2/1082 galaxies with B T ≤15.7 and 18/1127 with B T ≤16.5 remain with unknown redshift, thus the sample is 98% complete.
An interesting example of a strong emission-line object in the background of the Coma supercluster is CGCG 127-057N which was observed at Cananea. The spectrum of this galaxy (see Fig.4 
membership
The membership to the Virgo cluster given in the VCC (members, possible-members, background) was estimatied on purely morphological grounds (mostly on the surface Fig. 2 . The distribution in celestial coordinates of 913 Virgo galaxies with V ≤ 24000 km s −1 (right) and a wedge diagram (left) (same symbols as in Fig. 1 ). brightness) by Binggeli et al. (1985) . The new redshifts presented in this paper, in conjunction with two other recent sets of Virgo velocity measurements (Magri 1994 ) and GGH98), can be used to reassess this issue. We find that all objects listed in the VCC as "members" are confirmed as such (V < 3000 km s −1 ), stressing the high success-rate of the morphological estimate. "Possible members" are found with V < 3000 km s −1 in 67 % of cases, the remaining being background objects. We have noticed that out of the 13 "Possible members" which are in fact high redshift objects, 10 were classified as possible BCDs (BCD?). These appear to be systematically emission-line blue giant objects, not dwarfs, nor compact galaxies (see Tab. 2).
As an example we give in Fig. 5 the rotation curve of one of them: VCC1849, which has a total rotational velocity up to 300 km s −1 , not typical of a dwarf galaxy. The rotation curve was derived at intermediate dispersion during the Loiano 2000 run with the slit oriented along the galaxy major axis. All objects classified as "Background" in the VCC are confirmed as such.
In summary, we obtained 76 new redshift measurements of galaxies, 48 of which are projected onto the Virgo cluster and 28 in the direction of the Coma-A1367 super- Fig. 3 . The distribution in celestial coordinates of 1109 galaxies in the direction of the Coma supercluster with measured redshift (top) and a wedge diagram (bottom)(same symbols as in Fig. 1 ).
cluster. With these new data, the redshift completeness in the VCC region remains 92% for B T ≤ 16.0 and 68% for B T ≤ 18.0. All membership estimates, as given in the VCC, are confirmed. We remark that a large fraction of the possible members classified as BCDs?, are found to be giant emission-line galaxies well beyond the Virgo cluster.
The redshift completeness of CGCG galaxies in the direction of the Coma-A1367 supercluster is now 98%. This article was processed by the author using Springer-Verlag L a T E X A&A style file L-AA version 3.
